Carboxylic ester hydrolases of rat pancreatic juice.
An attempt was made to establish the number and characteristics of the enzymes in pancreatic juice that hydrolyze nitrogen- and phosphorus-free esters of fatty acids. For this purpose model compounds were hydrolyzed by lyophilized rat pancreatic juice under conditions that accelerated or inhibited the reactions. Although it is not established with certainty, it is suggested that three enzymes are responsible for the hydrolysis of fatty acid esters. The first enzyme is glycerol-ester hydrolase (EC 3.1.1.3) or lipase. This enzyme hydrolyzes water-insoluble esters of primary alcohols. The reaction occurs at an oil/water interface and is inhibited by bile salts at pH 8. The enzyme is relatively stable at pH 9, but unstable at pH 4. It has a broad pH optimum between 7.5 and 9.5. The second enzyme hydrolyzes esters of secondary alcohols and of other alcohols as well. It has an absolute requirement for bile salts and has a pH optimum at about 8. The enzyme is unstable in pancreatic juice when maintained at pH 9, probably due to the action of trypsin. It may be identical with sterol-ester hydrolase (EC 3.1.1.13). The third enzyme hydrolyzes water-soluble esters. It too has an absolute requirement for bile salts, although a smaller amount is necessary for maximum activity. This enzyme also is unstable at pH 9, but can be differentiated from the preceding enzyme by its stability at pH 4 and its pH optimum of 9.0. Carboxylic-ester hydrolase (EC 3.1.1.1) is not found in pancreatic juice, although it is present in pancreatic tissue.